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Abstract 
The purpose of the Seven Hills Assistive Technology Intervention 
Process was to develop a process by which to introduce assistive technology 
in Seven Hills' homes. The team accomplished this by designing a quantitative 
measurement tool, a catalog of assistive technology options and a 
comprehensive process for Seven Hills to follow when introducing technology. 
The team proved the process provides people with disabilities opportunities 
to increase their independence through the use of assistive technology by 
implementing the process in several Seven Hills homes. The team recommends 
that Seven Hills Foundation continues to use and improve this process in its 
efforts to expand the Assistive Technology department.     
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Executive Summary 
Throughout the project the team generated a few recommendations that 
the sponsor, Seven Hills, could do to improve upon the assistive technology 
(AT) intervention process that was developed over the course of seven weeks. 
The catalog of AT that the team developed should be redesigned and 
implemented as a database. Entry of new items should be made more simplistic 
and become accessible to almost everyone within the organization. The steps 
for assessing individuals should become part of Seven Hill’s existing 
clinical evaluation process. By integrating the assistive technology 
intervention process into the clinical evaluations, Seven Hills will be able 
to determine needs for assistive devices during intake into the foundation. 
Seven Hills should also apply the team's process across all programs. While 
this project worked primarily with one affiliate of Seven Hills, assistive 
devices offer opportunities of greater independence to more than just the 
NeuroCare program. Lastly, Seven Hills would benefit from transferring the 
responsibilities of implementing the AT intervention process to the 
appropriate department or individuals, whoever it may best fit.   
The team gathered the aforementioned recommendations through the 
analysis of the seven week project. The team witnessed the benefits of 
assistive devices through the reevaluation process. The team focused on two 
residents from three different homes across Seven Hills. One individual has 
communication difficulties so the team introduced iPad applications that 
improve literacy, as well as an application that offers pictures to help 
build sentences and then speak them aloud. Another resident has use of only 
one hand and is limited to a wheelchair. The team found assistive devices 
that can complete activities the resident would like to do with the use of 
her one hand. The team also researched assistive technology to improve 
difficulties that an entire home had.  By making the residents’ TV and lights 
operational through their iPads, the residents were given more independence.   
The primary goal of the project was to design an assistive technology 
intervention process. The first step of the process is to establish a 
preliminary assessment through the use of the teams designed Independence 
Measurement Tool (IMT). The tool, along with its complementary manual, was 
designed to test activities of daily living and assess the level of 
independence of each individual. Areas of possible improvement can be 
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identified after each individual is assessed using the IMT. Once an activity 
of daily living that could be improved was decided upon, research for 
assistive devices was done. The team created a catalog of over 100 assistive 
devices, organized by the activities of daily living from the IMT. The 
catalog offers potential solutions to difficulties common among people with 
disabilities. Once a technology is chosen, it can be implemented within the 
home to assist the individual. The final step reevaluates the success of the 
technology by reusing the IMT and manual to notice objective difference in 
the performance of activities of daily living.   
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Introduction 
The Seven Hills Foundation project aimed to enhance the quality of life 
for people with disabilities living in residential homes. Quality of life 
means independence and safety for people with cognitive and physical 
disabilities. Through its 3,600 employees in 170 locations, adults and 
children with disabilities are supported, educated and empowered so they are 
better prepared for life’s challenges. In accordance with the mission and 
vision statements of Seven Hills Foundation, this project helped further 
their leadership, commitments and success in helping people with disabilities 
live more fulfilled lives. 
This project builds on previous works. These include the use of low-
tech assistive technology to assist people with disabilities. A team created 
kits that consisted of several tools to help people with disabilities 
performs tasks of daily living in an easier way. This project expands on that 
project by using high tech assistive technology and exploring a way to assess 
the success of the technologies. By combining low tech and high tech 
solutions, this project creates a process by which to introduce any assistive 
technology device to Seven Hills’ homes. 
This project will serve as a framework for future efforts in providing 
assistive technology for people with disabilities. It offered more safety as 
tasks became easier to perform.  The project produced a comprehensive process 
to outfit existing homes with appropriate technology to increase independence 
and safety of the residents. The team analyzed the current conditions of the 
people in three different homes and developed recommendations to equip such 
homes with ideal technologies. The project designed technology systems that 
work seamlessly with Apple devices that are already in place in most homes. 
The team designed a measurement tool on which these systems were assessed 
based on level of improvement and independence gained for each resident. 
While conducting the analysis, the project considered costs of each plan to 
economically suit Seven Hills Foundation. Through evaluating the success of 
each plan, the project was able to provide a suitable solution to our 
sponsors to take appropriate steps in installing assistive technologies. 
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Literature Review 
Developmental Disabilities 
The Developmental Disabilities Assistance and Bills of Right Act 
defines a developmental disability as “a disability that originated at birth 
or during childhood and substantially restricts the individual’s functioning 
in several major activities.”(The Developmental Disabilities Assistance and 
Bill of Rights Act of 2000, 2000) These disabilities are attributed to a 
cognitive and/or physical impairment and are evident before an individual 
reaches the age of twenty-two. According to the Centers for Disease Control 
and Prevention, these developmental disabilities are caused by “impairment in 
physical, learning, language, or behavior areas (Center of Disease Control 
and Prevention, 2015).” Depending on the severity of the disability, these 
conditions can limit a person’s ability to function normally. According to 
Seven Hills Foundation’s website, common disabilities present in Seven Hills’ 
homes include Autism Spectrum Disorder and Acquired or Traumatic Brain 
Injuries. 
Acquired or Traumatic Brain Injury 
Sevens Hills Foundation also provides support to people who may have 
acquired brain injuries later in life. Acquired Brain Injury (ABI) describes 
brain damage caused by events after birth. ABI can be caused by airway 
obstruction, near drowning, or even a stroke. Traumatic Brain Injury (TBI) 
describes brain injury caused by a direct blow to the head.  
Assistive Technology 
There exist many different technologies to assist people with 
developmental disabilities. According to “What is Assistive Technology,” the 
Assistive Technology Act of 1988 describes assistive technology as any item 
or piece of equipment that is used to increase, maintain, or improve 
functional capabilities of individuals with disabilities. Assistive 
technology devices and equipment can be classified under low tech or high 
tech. Low-tech assistive technology devices are generally less expensive and 
do not have complex features. They include prescription glasses, canes, 
handheld magnifiers and manual wheelchairs. On the other hand, high tech 
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devices are sophisticated and more costly. They include tablets, power 
wheelchairs and digital hearing aids.  
Low Tech Assistive Technology 
In the project, Development of a Low Tech Assistive Technology Kit 
(Ghion, Lou, Oakley, and Valley, 2015), the team designed tool kits filled 
with low-tech items that would help the people with disabilities living in 
the Seven Hills community. The tools inside these kits made daily tasks that 
would normally be difficult for people with disabilities easier to 
accomplish. The kits included items such as rotating iPad stands, twist ties, 
pole brackets, and sticky adhesive materials. In response to recommendations 
provided by this project, Seven Hills’ community decided their next project 
would be to pursue more high tech assistive technology (Ghion, Lou, Oakley, 
and Valley, 2015). 
High Tech Assistive Technology 
High tech assistive technology includes devices such as computers, 
smartphones, tablets, robots and more. They provide a number of benefits that 
low-tech assistive technology cannot. Computers can do things exceedingly 
faster than humans and this technology can integrate multiple components of a 
home to work together. Smartphones can control lights, temperature and other 
aspects of the home. 
A potentially useful aspect of computers is the ability to use a 
personal assistant to help people with disabilities. It is possible to prompt 
Siri, or other personal assistants, to create reminders or calendar 
activities. One common daily trouble for people with cognitive disabilities 
is keeping track of tasks and time.  There are computer programs that supply, 
for example, daily calendars.  The program will remind the user when certain 
things must be completed and the details of that task.  Furthermore the 
program can be made to help the user by breaking down the task into steps 
that someone with cognitive disabilities will easily comprehend.  The 
personal assistant is compatible with most operating systems (Scherer, Hart, 
Kirsch, and Schulthesis, 2005).  Personal assistants and computers offer all 
people with cognitive disabilities support with daily activities.   
Another type of high tech assistive technology is home automation. 
Although home automation is relatively new, there exist many smart 
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technologies to automate daily tasks within the home. These technologies can 
often be used collectively through an interface or operating system.  Such 
technologies are, but are not limited to, lights, doors, windows, or garage 
doors.  Certain operations that might normally trouble certain people can now 
be automatic and activated through the touch of a button.  The prospective 
benefits of home automation include the ability to enhance safety and 
independence of the people with disabilities. According to "Needs and 
Solutions - Home Automation and Service Robots for the Elderly and Disabled", 
the study conducted several surveys to determine with what parts of daily 
living people with disabilities desire help. In the Helsinki University of 
Technology study, elderly people and people with disabilities showed a desire 
for technology to help with movement, lifting and several other activities. 
The study concluded that movement, lifting, loneliness, cleaning, maintaining 
personal hygiene, shopping and getting dressed all presented problems. The 
study examined the effects of some home automation technologies including, 
but not limited to, robots.  
Apple has launched HomeKit, a framework that connects all Apple devices 
and many third party devices. HomeKit connects a home’s products to a smart 
device such as an iPhone, iPad or Mac. By using an application on a smart 
device, one can communicate with many third party devices such as outlets, 
thermostats, locks and more. Companies such as iDevices, Philips, Haier and 
Honeywell are committed to producing many of these third party devices. This 
platform shows promise to alleviate some stress of daily tasks, such as 
movement and lifting. Through voice commands, it reduces the amount of moving 
one needs to do (Apple 2015). 
Assessment Methods 
Matching Person and Technology Model 
With all the possible assistive technology, it is essential that a 
method for determining appropriate technology for disabilities be 
established.  It is a myth that people with the same disability benefit from 
the same devices (Sohlberg, 2011).  According to "Assistive Technology 
Assessment - Find the Right Tools", a poor match between the devices and the 
users frequently leads to the abandonment of the technology. There are many 
factors that need to be taken into account and as such there are many methods 
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for matching people to technology.  A popular system is known as the Matching 
Person and Technology (MPT) Model.  The basic design addresses three ideas.  
The first idea is the “characteristics of Milieu (environment and 
psychosocial setting) in which the assistive technology is to be used”.  The 
second is “pertinent features of the individual’s personality, preference, 
and temperament”. Lastly the MTP model is concerned with “salient 
characteristics of the assistive technology itself” (Galvin and Scherer, 
1996). 
Another method for matching technologies is given in the book, 
Evaluating, Selecting, and Using Appropriate Assistive Technology. The book 
contains multiple chapters that examine various disabilities and how to 
select appropriate assistive technology. For the case of blindness, the book 
suggests certain technologies that offer substantial support.  When people 
have this particular disability, it is generalized that synthetic speech and 
voice commands will provide the best solution.  These are the best solutions 
because voice recognition allows blind people the ability to operate 
computers and other electronics without having to press buttons.  Synthetic 
speech gives them the ability to enjoy reading by allowing computers to speak 
the words audibly (Galvin, Scherer, 1996).  
Questionnaires 
The MPT method requires a lot of human input and analysis for 
determining appropriate technologies.  However, there are two systems for 
matching assistive technologies using computer algorithms. This separates the 
human from the determination more than the MPT method does. The two algorithm 
systems benefit because the decision process offers the most logical results.  
The first method uses the TechMatch questionnaire.  The questionnaire “helps 
clinicians and caregivers match people with cognitive impairments to computer 
tools”. The caregiver completes a survey in collaboration with the client, 
and the program generates a response profile and algorithms that lead to 
individualized technology recommendations” (Sohlberg, M. M., 2011).  The 
second computer-based method is known as the Compensation Techniques 
Questionnaire (CTQ). It is “a survey instrument used to collect information 
to establish the primary areas of need, past successes or challenges using 
strategies/devices, and current strategy use (Sohlberg, 2011).”  These 
systems offer quick and reliable matching of assistive technologies to people 
with disabilities.  
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Another method to match assistive technologies to the disabilities they 
will help is the Assistive Technology Assessment (ATA). This model is derived 
from the MPT method. Unlike the MPT, however, the ATA idea consists of five 
steps. The first step is to “define the problem” and consider the types of 
assistive technology that may help the residents. The next step is to “gather 
relevant data”, which can include information about the resident’s 
environment, strengths and needs. The third step is to “generate potential 
solutions”, where all the information collected will be analyzed to identify 
which services can potentially increase the resident’s independence. The next 
step is to conduct trials and implement a trial plan in order to collect data 
about how the technologies affect the residents. This includes creating a 
rubric or other form of measurement tool that is able to determine success. 
According to "Assistive Technology Assessment - Find the Right Tools”, the 
last step is to analyze all the results, determine the most appropriate 
devices and develop a plan to implement the recommended technology.  This 
method is widely used to determine the types of assistive technology to use 
for students with learning disabilities. This system can also be used to 
assess the residents of Seven Hills. 
Functional Independence Measure 
A measurement tool used to assess the capabilities of people with 
disabilities is the Functional Independence Measurement (FIM) tool.  The 
purpose of the FIM is to provide a “uniform system of measurement for 
disability” and “indicate how much assistance is required for activities of 
daily living (Wright 2000).”  The FIM consists of 18 items of daily living 
(13 motor and 5 cognitive).  Some items on the FIM are eating, bathing, 
toilet transfer, and memory. The instrument scores on a 7 point ordinal 
scale, with a 7 being completely independent, to 1 being completely 
dependent.  After the instrument is applied and a total score is recorded, 
the score can be used to diagnose individuals.  People with certain 
disabilities, on average, score similarly, within a degree of variation.  
Functional Assessment Measure 
In addition to the Functional Independence Measurement instrument, the 
team researched the Functional Assessment Measurement (FAM) instrument. The 
FAM is an addition to the FIM, adding 12 more activities of daily living to 
the test and therefore testing a larger and more comprehensive list of daily 
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activities. Because the FAM is an add-on to the FIM, the scoring of the FAM 
is the same. The FAM offers another level of assessment in order to properly 
diagnose people with disabilities. A version of the FIM and the FAM can be 
found in Appendix B, showing all the items and to which test they belong. 
Home Automation as an Assistive Technology 
This project will not be the first attempt to create a home automation 
system in order to help people with disabilities.  There are several previous 
efforts. The Brain Injury Rehabilitation Trust (BIRT) completed one such 
study in the UK. In the study they designed a BIRT Assistive Technology (BAT) 
House and had a couple of individuals with brain injuries live in the house. 
The residents stayed in the house for 4-5 weeks each. Table 1 in Appendix A 
displays a summary of their needs, goals and technology solutions. 
Individuals were admitted to the BAT House after a period of intensive 
residential neurobehavioral rehabilitation (Encarnacao, Azevedo, Gelderblom, 
2013).  
During this time, a multidisciplinary team completed a thorough 
assessment of the individual's abilities and needs. This included formal 
neuropsychological assessment, as well as assessments of independence in 
Activities of Daily Living (ADL). The process included an assessment of 
whether the identified needs could be supported through the use of smart 
house technology. Individuals identified as having the potential to benefit 
from a period of transitional living with the technological support provided 
by the BAT House were referred to the service. In the results, the source 
stated that both participants acknowledged the helpfulness of features such 
as reminders. Clinical and support staff initially expressed some 
reservations about the project and were nervous about using the technology. 
Over time, they became more confident in the process and remarked that it 
helped identify the participants’ needs (Encarnacao, Azevedo, Gelderblom, 
2013). 
A case study titled, “Episodic Memory Visualization in Robot Companions 
Providing a Memory Prosthesis for Elderly Users” demonstrates that a home 
care robot can assist users. The robot’s memory visualization can serve as 
cognitive prosthetics by assisting users who have poor short-term memory 
(Encarnacao, Azevedo, Gelderblom, 2013).  
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In Italy, the University of Trento conducted a study on the effects 
that an automated home could have on people with disabilities.  They wanted 
to “improve the accessibility and the use of the home environment for people 
with disabilities” (Goodacre, McCreadie, Flanagan, Lansley, 2007).  The case 
evaluated how well the “Casa Satellite” provided an opportunity for people 
with Down syndrome to live independent of everyday assistance. This 
particular instance illustrates that home automation can help people with 
disabilities. 
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Methodology 
This project designed a process to implement technology systems that 
enhance the quality of life for people with disabilities within Seven Hills 
Foundation. In the first step, the team assessed the capabilities of the 
residents through the use of a measurement tool. The tool was designed to 
assess individuals by testing and scoring activities of daily living. With 
this information, the team then analyzed technology options and matched these 
to specific disabilities. The team found technology devices that served the 
individual and worked with Apple devices. Apple devices are located 
throughout Seven Hills and are easily obtained by the residents. In addition 
to the fit, the cost of the technology was stated. After implementing 
technology in the home, the residents were assessed again to gauge the change 
in independence.  Figure 1 represents the methodology structure. 
 
Figure 1 
Preliminary Assessment 
Preliminary assessment determined the needs of the clients with 
disabilities.  In order to assess the needs of the people with disabilities 
the team interviewed staff members. Our approach also included interviews 
with the participants and observatory measures to assess the needs of Seven 
Hills’ residents.  A measurement tool was required when assessing the people 
with disabilities to ensure objective measurements were recorded.  Without a 
baseline assessment the team could not properly evaluate the success of the 
assistive technology implemented later. 
The team collected preliminary assessments for twelve individuals 
living in three homes. The assessments can be seen in Appendix C. The team 
was advised by the residential directors and our sponsor to focus on one 
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resident from each home. These residents include Joseph (from house A), Sally 
(from house B) and Andrew (from house C). Joseph struggles with 
communication. He knows very few words and cannot talk. Sally has limited 
mobility in one arm and struggles with activities such as buckling her 
wheelchair seat belt, cracking eggs and plugging in her iPad to charge. She 
also cannot reach elevated objects as she is in the wheelchair. Andrew has 
trouble with cooking. He wants to learn how to cook better but is also in a 
wheelchair. 
Designing the Measurement Tool 
The purpose of the measurement tool was to provide a method to measure 
the capabilities of people living in Seven Hills’ residences. The process for 
designing the measurement tool began through study of previously developed 
tools. The tools researched are used for similar assessments. The Functional 
Independence Measure (FIM) and the Functional Assessment Measure (FAM) are 
two instruments that were particularly useful. The name for the tool that the 
team developed was the Independence Measurement Tool (IMT). The IMT includes 
34 activities of daily living and scores on a 7-point scale. The team drew 
inspiration from the FIM and FAM to make this tool but further developed the 
IMT to address the needs of Seven Hills’ residents. The residential 
directors, a psychologist from Seven Hills Foundation, our sponsor, and our 
advisors reviewed the measurement tool. The team also developed a manual to 
help assist the staff in using the IMT. The manual included detailed 
instructions on how to score each category.  
House Residents 
The residence directors and staff were capable of telling the team 
useful information about the residents. The residence directors are the 
people who reside over and watch the people with disabilities on a regular 
basis.  By conducting interviews with the residential directors we 
established what the directors believe were the capabilities of the 
residents. Through their recommendations the team developed a good 
understanding of the perceived limitations of the residents. The residence 
directors also performed the preliminary assessment of the individuals by 
using the measurement tool the team developed. Because the directors work 
everyday with the residents, they were able to obtain accurate scores without 
disrupting the routine of the home. 
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The residence directors assessed the individuals prior to implementing 
technologies. This assessment helped identify activities of daily living that 
technology could make easier. Using this information, the team developed 
several solutions that could be presented to the residents and staff of the 
homes. 
Residential Directors and Staff 
Based on the established level of cognitive disabilities that the 
residential directors and staff declared, the team conducted an interview 
with the residents of the home. The interview sought the degree of 
independence and safety as determined by the residents themselves.  The team 
received useful input regarding the limitations of the residents and what 
assistive technology they wanted. 
The team observed the residents and came up with our own baseline 
examination. The team was able to observe communications and memory 
capabilities through informal interview moderated by the residential 
directors. Through visual observation the team saw aspects of mobility and 
transfer. The team designed a rubric that assessed and gathered objective 
data. The purpose of the rubric was to measure changes in the resident's 
lives, in terms of skill, attitude, and knowledge. By watching the daily 
activities of the people, the team established three things. The first was 
what kind of activities the individuals were expected to do on their own. The 
second was the activities they had difficulty with. The third was the 
activities that could be helped by assistive technology.    
Compilation of Assistive Technologies 
The team compiled a list of assistive technologies from databases 
online. These technologies went into a catalog. The catalog was organized by 
the categories on the Independence Measurement Tool and consists of over 100 
technologies. New technologies can easily be added to the catalog as they are 
developed or found. This catalog is absolutely necessary to match 
technologies to individuals’ needs. It provides a growing database of 
potential solutions that allows staff to easily find and choose from among 
many technologies in minutes. 
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Matching Technologies 
With an assessment of the disabilities in hand, appropriate 
technologies were selected to improve the life of the residents.  This was 
done using Techmatch questionnaire as well as Assistive Technology Assessment 
(ATA) ideologies.  Both methods use the data that is collected in order to 
match technologies to five user domains. These domains are ability of 
technology use, user environment, user needs, cognitive ability and personal 
situation. The team selected appropriate devices based on what the team 
thought would aid the residents best. For example, Apple’s HomeKit offers a 
variety of products. These products include lights, locks, thermostats and 
even sensors. These products were integrated to work seamlessly through a 
smart device, such as an iPad.   
The team used the preliminary assessment to identify categories in 
which the individuals could use assistance. Lower relative scores signaled an 
area of possible improvement to the team. The team conducted interviews with 
the staff and residents to gauge interest in technology and the aspect of 
improving certain activities of daily living. While low scores might normally 
be a signal, the residents might feel they would rather work on another 
activity of daily living. Using this information, the team was able to 
develop several recommendations for the staff and residents of the home. The 
staff influenced recommendations based on their interest and skill level with 
certain technologies. All of the technology used in this project can be seen 
in Appendix E. The team completed cases illustrating the effectiveness of our 
process. 
Joseph wants to learn how to read better. He has a strong desire to get 
his driver’s license. He knows that he must be able to read to achieve this 
goal. The team was able to find several literacy applications for his iPad. 
These applications offer a low stress, fun atmosphere to learn how to 
recognize and read words. The team also identified a need for an Augmentative 
Alternative Communication (AAC) device for Joseph.  Joseph is able to 
understand words when spoken to, but unfortunately can only speak a handful 
of the words in response.  This device will help Joseph communicate with 
people in his home, at work, and in public more easily. The AAC application 
is called Proloquo2Go and offers picture and word recognition to construct 
sentences. It also includes a text to speech option so Joseph can be able to 
communicate again. 
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Sally wanted to be able to perform certain tasks such as reaching high 
items, cracking eggs, buckling her seat belt and charging her iPad with the 
use of only one hand. The team was able to find a grabber and egg cracker 
that required the use of one hand. The team also found a Qi charger kit that 
allowed Sally to charge her iPad by just placing it on a circular platform. 
The team used the Qi charger, equipped with an adapter to suit the older 
iPad’s charging port. The team also modified her iPad case so the Qi charger 
fit inside the case. That allowed Sally to place the iPad accurately by 
fitting the circular hole on the case with the circular platform. 
House A also expressed the need to control lights and power to the TVs. 
The team found a WeMo LED starter set and the WeMo switch to address these 
needs. The LED lighting kit provides a smart lighting option. The lights can 
be turned on and off through the use of a smart device. The switch allowed 
users to control power to a particular device. It was used to turn the TV on 
and off without pushing the button on the remote or TV. 
Implementing Technology 
After developing the list of devices that appeared to best fulfill the 
needs of the residents, the next step was to implement the ideas on a small-
scale level.  Applying the process to the selected homes provided a reference 
point to determine the practicality of the proposed process. Implementation 
of the design required all residents to agree to participate so that no one’s 
privacy was infringed upon. Realistically every project has a budget, so one 
was agreed upon in advance of the implementation. The team made sure the 
budget was followed.   
Once the appropriate technology was determined, it was necessary to see 
how well it worked. To improve the design of the technology system, a 
feedback mechanism was implemented. An assessment loop was used in the 
operation to make appropriate changes that best fit the needs of the 
individuals. The feedback loop included reapplying the measurement tool and 
observing changes in the responses of the individuals. Feedback was used to 
alter the design to further fit the user’s specific needs that were not 
addressed initially. 
The team implemented the technology discussed above and taught the 
staff and residents to use it. It is important to teach both parties so they 
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can help each other. For Proloquo2Go, a more complicated application, formal 
lessons were scheduled for the staff. 
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Evaluation 
In order to determine the success of the technology systems, a three-
part evaluation was applied. The measurement tool assessed the amount of 
independence and safety gained due to the implementation of the assistive 
devices. The team compared this evaluation to the results of the preliminary 
assessment. It provided a quantitative way to measure the success of the 
technology systems. 
The team held post implementation interviews with staff and residents 
to obtain their opinions of the systems. Staff members were able to notice 
differences in individuals’ behavior and mood while the residents were able 
to discuss what they liked and disliked.  
The project conducted a budgetary review of the technology systems. The 
review included the cost of any equipment and the cost to maintain such 
equipment. 
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Results 
The team received preliminary assessments for twelve individuals from 
three different homes. The Resident Directors for these homes shared that the 
tool was very easy to use and made a lot of sense, even with only informal 
training. They commented that this tool was easier to use than a lot of other 
tools they are formally trained to use. 
The team also found some positive changes in the resident's 
independence due to the implemented technology. The results were determined 
by a change in the resident’s IMT scores. A higher score on a specific 
category indicates that the technology has helped the resident become more 
independent in that aspect of daily living. The final assessments can be 
found in Appendix D. 
House A 
In house A, Proloquo2Go gave Joseph the ability to communicate in a way 
that he was not able to do before. Before the team introduced Proloquo2Go, 
Joseph would become frustrated trying to ask for something or express 
himself. Proloquo2Go gave him a voice through the text to speech feature. In 
addition to helping Joseph communicate with staff, friends and family 
independently, the app will also aid Joseph’s spelling skills and improve his 
ability to construct sentences. Other applications were also set up for 
Joseph to improve his literacy. These applications include Phonics Genius, 
Word Magic and Simplex Spelling HD - DOLCH Sight Words. These apps form a 
suite of progressive courses for Joseph to follow in that order. As Joseph 
continues to use these apps, we expect improvements in his communication and 
literacy skills. House A also implemented smart LED lighting and smart 
switches for residents. This system allows the residents to control the 
lights and other devices from their iPad. Before, residents with trouble 
moving had to move or call for assistance to turn lights or other devices on 
or off. Some residents would also forget to turn off their television when 
they would leave for the day. This system allows residents with restricted 
mobility to control lights with the touch of a button. It also allows for 
scheduling of the devices to turn them off at particular times. 
After receiving the final assessments, the team observed that most of 
Joseph’s scores stayed the same as the preliminary assessment scores. The 
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team concluded that this might because of the learning curve that comes with 
the technology, as well as the short time Joseph had with the technology. The 
team expects that as time passes and Joseph becomes more familiar with the 
newly implemented devices, his independence and safety will improve.  
House B 
In house B, the implemented devices increased Sally’s independence. The 
first device, a grabber, gives Sally the ability to reach and get things that 
are far away without having to stand up or stretch. When the team observed 
Sally using the grabber, they noted that she could now reach the clothes at 
the top of her closet, allowing her to store clothes where she couldn’t 
before. The second device, an egg cracker, gave Sally the ability to crack an 
egg with one hand, which increases independence while cooking. Sally used to 
rely on someone to crack her egg to make a meal. The egg cracker has a steep 
learning curve, so progress won’t be immediately evident and it may take some 
time to get used to. With practice she will be able to use the device to 
crack eggs independently. The last device, a QI charger, made charging an 
iPad much easier for Sally. The limited use of Sally’s hand makes it 
difficult for her to hold an iPad and plug the charger in at the same time, 
so the easy placing of an iPad on a base to charge made Sally much more 
independent.  
Sally’s reassessment scores show small improvements in dressing because 
she can now reach all of the items in her closet. As with Joseph, there is a 
learning curve on some of Sally’s technology and as time passes the team 
expects Sally’s scores to increase in cooking and use of technology as well.  
Budgetary Review 
The team was required to provide a budgetary review of the project. The 
purpose of the budgetary review is to offer insight to the cost of particular 
technologies, giving an idea of what budget someone would need to help a 
person with disabilities. At the beginning of the project the team and our 
sponsor agreed on a budget of $500. That budget was later modified to include 
an additional $200 for applications on the iTunes store. The team managed to 
easily stay within our budget while introducing all the assistive devices in 
the homes. Buying all the assistive devices described before cost a total of 
$226.97, including shipping and handling costs. Table 2 includes the cost the 
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team paid for each individual item. The sponsor was able to get access to all 
apps on the iTunes store that the team requested and therefore, the team did 
not have to spend any of the budgets on apps. The cost for the apps will be 
displayed in Table 2 for informational purposes.  
While the team was able to stay within the budget, the cost to buy each 
item could fluctuate. Depending on the vendor and time in which the items are 
needed, the cost can be more or less. The team needed the assistive devices 
relatively soon due to the short length of our project time and therefore 
paid more for faster shipping. This can be avoided if proper planning is 
done. The team also spent more money on WeMo devices because of the vendor 
purchased from and the necessity for fast shipping. Most devices the team 
listed in the catalog are sold through multiple vendors, and therefore doing 
appropriate shopping can save money.  The catalog shows the estimated cost of 
each item. 
Item Cost Quantity 
WeMo Smart LED Lighting 
Starter Set 
$68.70  1 
WeMo Switch $38.99  2 
2 pack of iPhone/iPad 
8pin Female to 30pin 
Male Adapter 
$5.85  1 
26 inch EZ Grabber 
Reaching Aid 
$13.88  1 
One Handed Egg Cracker $9.49  1 
Qi Wireless Charger Kit 
for Apple iPhone/iPad 
$33.98  1 
Shipping $17.09  1 
 
 
 
 
 
 
 
 
Total 226.97 
Apps  
 
 
 
Proloquo2Go $199.00  1 
Phonics Genius Free 1 
Word Magic $0.99 1 
Simplex Spelling HD $4.99 1 
 
 
 
 
 
 
 
 
Total $204.98 
Table 2 
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Recommendations 
Database   
The technology catalog developed by the team is a good place to get 
ideas for which types of technology could prove helpful for challenges faced. 
However, the possibilities for technology are almost endless, so it would be 
very beneficial to create a database where more technology could be added as 
it is found. There are often many different applications or iterations of a 
product with small differences, such as aesthetics. Although it seems tiny, 
these differences may prove to be the deciding factor for why someone prefers 
one piece of technology over another. Another advantage of having the 
technology in a database is the fact that it is easier to access and update 
than a collaborative document.  
Integration into Clinical Evaluations 
The next step is to move this process to part of the clinical 
evaluations during intake into the Foundation. This will get the individual,  
their guardian(s) and any staff who support them to start thinking about what 
technology is available. The assistive technology can help achieve the goals 
set forth in an Individualized Service Plan (ISP). This is something Seven 
Hills’ Assistive Technology department is pushing for and we advise that they 
use this process as the foundation. 
Expansion Across Affiliates 
The team worked primarily with Seven Hills NeuroCare during the 
project, but there are many more people within other affiliates who may 
benefit from Assistive Technology. The process was built to be general enough 
that other affiliates would be able to perform the same process with just 
minor changes to suit that program. Seven Hills Community Services might 
benefit the most from incorporating this process because they operate 
residences similar to those operated by NeuroCare. 
Transition of Responsibilities   
After completion of the project, responsibility for conducting the 
process will be transferred to Seven Hills. It is recommended that they 
follow the same process that the team outlined. This process is where the IMT 
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is administered by the RD of the home, a meeting is conducted with the RD and 
the resident, technology is matched to fit the highest perceived need, the 
technology is implemented, and the person is reevaluated following the 
implementation. When the team introduced the technology, brief training 
sessions were held with the staff and residents to provide proficiency on the 
basics. After Seven Hills takes over the process, they will need to provide 
in-depth training of each type of technology. These training sessions will 
likely be held with one for the staff first, then a session for the 
resident(s) who receive the technology.     
Increase Detail of Measurement Tool 
The IMT that the team developed contains thirty-four items. These 
provide an accurate picture of the person’s capabilities. The IMT also 
indicates areas that can be improved through the use of assistive technology. 
Although the list of items on the measurement tool is already comprehensive, 
it is still possible to further break down each of the items. Breaking down 
the items into areas that are more detailed and easier to assess will make 
the tool even easier to use. 
Perform Quarterly Reevaluations 
Not all of the improvements will be evident immediately. It could take 
weeks or even months to see improvements. For this reason, the team 
recommends quarterly reevaluations be performed using the IMT. In this way, 
the person’s technology needs are sure to be fulfilled because if it is 
discovered that the target area has not improved, a team can work to find and 
implement other technology solutions. 
Final Personalized Recommendations 
As a result of working with so many people, not every single problem 
discovered was addressed in the duration of the project. In order to assure 
the technology solutions work as intended, staff may need to prompt the 
resident. This will remind the resident they should be using the technology 
rather than just try to push through a task they are struggling with.  
During the project, Joseph in house A was given Proloquo2Go and 
multiple literacy apps. In order for these to make a difference it is the 
responsibility of the staff to ensure he is using the literacy apps when he 
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feels comfortable and is willing to do so. The team believes if he uses the 
apps for 15-30 minutes 3-5 times per week it will improve literacy. The staff 
should also remind him that he should be using Proloquo2Go to communicate 
rather than showing pictures or physical objects. Once the staff believes 
Joseph has progressed significantly with phonics and spelling, they should 
assist him in downloading or direct him to download the app “Vocabulary 
Builder Grade 6.” The app contains flashcards to teach words, then quizzes to 
test knowledge and retention. This app is part of a suite developed by 
Pearson containing 6 apps (Vocabulary Builder Grade 6-12). He can progress 
through the suite as his vocabulary improves. 
Proloquo2Go is a very versatile AAC app that can be customized as 
Joseph’s literacy and communication skills improve. Once he progresses far 
enough, a whole new app may be appropriate. One such app is verbally, and 
other options are included in the catalogue. Verbally requires a certain 
level of literacy so there may be another app that serves as an intermediate 
step if necessary. 
Sally is a resident in house B who received a few low-tech solutions as 
well as a QI charger. She is fairly independent and has found ways of doing 
things without using the technology. The staff should be cognizant of that 
and if they notice her performing a task without the technology, she should 
be reminded that it might make it easier for her.  
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Appendices 
Appendix A: Needs, Goals and Solutions 
 
The results of a study on the needs, goals and technology solutions for 
people with disabilities. 
   
 
30 
Appendix B: FIM and FAM 
 
Functional Independence Measure and Functional Assessment Measure tool 
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Appendix C: Independence Measurement Tool 
 
Side A of the Independent Measurement Tool 
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Side B of the Independence Measurement Tool 
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Appendix D: Initial Assessments 
 
Initial Assessment for Sally 
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Initial Assessment for Joseph 
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Initial Assessment for Participant A 
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Initial Assessment for Participant B 
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Initial Assessment for Participant C 
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Initial Assessment for Participant D 
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Initial Assessment for Participant E 
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Initial Assessment for Participant F 
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Initial Assessment for Participant G 
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Initial Assessment for Participant H 
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Initial Assessment for Participant I 
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Initial Assessment for Participant J 
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Appendix E: Post Implementation Assessments 
 
Part one of two of Sally's post assessment scores 
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Part two of two of Sally's post assessment scores 
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Part one of two of Joseph's post assessment scores 
   
 
48 
 
Part two of two of Joseph's post assessment scores 
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A letter from a resident to the team 
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Appendix F: Technology 
 
Qi receiver for an iPad 
 
Qi transmitter 
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Low-tech grabber 
 
One-handed egg cracker 
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Screenshot of Proloquo2Go 
 
Screenshot of Phonics Genius 
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WeMo LED Lighting Starter Kit 
 
WeMo switch and app 
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Appendix G: Authorship 
Section/Chapter	   Drafted	  by	   Edited	  by	  
Abstract	   Jacob	  Hackett,	  Joe	  Fainer	   All	  
Executive	  Summary	   Joe	  Fainer	   All	  
Introduction	   Joe	  Fainer	   Jacob	  Hackett	  
Literature	  Review	   All	   All	  
Methodology	   All	   All	  
Results	   Jahan	  Dadlani	   All	  
Recommendations	  	   Dave	  Goodrich	   Jacob	  Hackett	  
Appendix	  A	   Dave	  Goodrich	   All	  
Appendix	  B	   Joe	  Fainer	   All	  
Appendix	  C	   Joe	  Fainer	   All	  
Appendix	  D	   Joe	  Fainer	   Jacob	  Hackett	  
Appendix	  E	   Jacob	  Hackett	   All	  
Appendix	  F	   Jacob	  Hackett	   All	  
Appendix	  G	   Joe	  Fainer	   All	  
Appendix	  H	   Jacob	  Hackett	   All	  
Appendix	  I	   Jacob	  Hackett	   All	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Appendix H: Assistive Technology Catalog 
 
First page of the Assistive Technology Catalog 
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Second page of the Assistive Technology Catalog 
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Third page of the Assistive Technology Catalog 
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Fourth page of the Assistive Technology Catalog 
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Fifth page of the Assistive Technology Catalog 
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Sixth page of the Assistive Technology Catalog 
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Seventh page of the Assistive Technology Catalog 
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Eighth page of the Assistive Technology Catalog  
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Eighth page of the Assistive Technology Catalog   
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Appendix I: IMT Manual 
 
First page of the Independence Measurement Tool Manual 
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Second page of the Independence Measurement Tool Manual 
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Third page of the Independence Measurement Tool Manual 
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Fourth page of the Independence Measurement Tool Manual 
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Fifth page of the Independence Measurement Tool Manual 
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Sixth page of the Independence Measurement Tool Manual 
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Seventh page of the Independence Measurement Tool Manual 
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Eighth page of the Independence Measurement Tool Manual 
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Ninth page of the Independence Measurement Tool Manual 
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Tenth page of the Independence Measurement Tool Manual 
   
 
74 
References 
1. "Autism Spectrum Disorder." NIMH RSS. N.p., n.d. Web. 09 Nov. 2015. 
2. "NINDS Traumatic Brain Injury Information Page." Traumatic Brain Injury 
Information Page: National Institute of Neurological Disorders and Stroke 
(NINDS). N.p., n.d. Web. 09 Nov. 2015. 
3. "Evolving Your Home." Connected Devices. N.p., n.d. Web. 09 Nov. 2015. 
4. "August Smart Locks and Wifi Doorbell Camera." August. N.p., n.d. Web. 09 
Nov. 2015.  
5. "Turn OnLiving." Philips Hue. N.p., n.d. Web. 09 Nov. 2015.  
6. "LYNX Touch by Honeywell." Honeywell: LYNX Touch Security System. N.p., 
n.d. Web. 09 Nov. 2015.  
7. "Haier’s Futuristic New AC Unit Is the First Home Appliance to Be Apple-
certified." Digital Trends. N.p., 14 Jan. 2014. Web. 09 Nov. 2015.  
8. "Withings." Home. N.p., n.d. Web. 09 Nov. 2015.  
9. Ghion, Lou, Oakley, and Valley.  Development of a Low Tech Assistive 
Technology Kit.  2015. 
10."Home - Seven Hills Foundation." Home - Seven Hills Foundation. 09 Nov. 
2015.  
11. "Administration on Intellectual and Developmental Disabilities (AIDD)." 
AIDD: The Developmental Disabilities Assistance and Bill of Rights Act of 
2000. Administration for Community Living, 30 Oct. 2000. Web. 09 Nov. 2015. 
12. "What Is Assistive Technology?" What Is Assistive Technology? N.p., n.d. 
Web. 09 Nov. 2015. 
13. M. Dalpra,  A. Frattari, M. Chiogna.  Smart Devices in a Training Home 
for People With Down Syndrome: Case Study of “Casa Satellite”.  2008 
14. M. Dalpra,  A. Frattari, M. Chiogna.  Smart Home and Architecture: The 
Case Study of Dwellings for People With Cognitive Disabilities.  2007 
   
 
75 
15. Goodacre, McCreadie, Flanagan, Lansley.  Enabling Older People to Stay at 
Home: How Adaptive are Existing Properties?  
16. Parette, H. P.. (1997). Assistive Technology Devices and Services. 
Education and Training in Mental Retardation and Developmental Disabilities, 
32(4), 267–280. Retrieved from http://www.jstor.org/stable/23879197 
17. Galvin, J. J., & Scherer, M. J. (1996). Evaluating, selecting, and using 
appropriate assistive technology. Gaithersburg, Md: Aspen Publishers. 
18. Mph, Marcia J. Scherer Phd, Phd Tessa Hart, Phd Ned Kirsch, and Phd Maria 
Schulthesis. "Assistive Technologies for Cognitive Disabilities." Crit Rev 
Phys Rehabil Med Critical Reviews in Physical and Rehabilitation Medicine 
17.3 (2005): 195-215. Web.  
19. Sohlberg, M. M. (2011, February 15). Assistive technology for cognition. 
ASHA Leader, 16(2), 14+. Retrieved from 
http://go.galegroup.com/ps/i.do?id=GALE%7CA250133894&v=2.1&u=mlin_c_worpoly&i
t=r&p=HRCA&asid=2e5b05f6ebdffff2b990b23723b4088f 
20. Harmo, P., Taipalus, T., Knuuttila, J., Vallet, J., & Halme, A. (2005). 
Needs and solutions - home automation and service robots for the elderly and 
disabled. Paper presented at the 3201-3206. doi:10.1109/IROS.2005.1545387 
21. Encarnação, P., Azevedo, L., & Gelderblom, G. (Eds.). (2013). Assistive 
Technology Research Series, Volume 33 : Assistive Technology : From Research 
to Practice : AAATE 2013. Burke, VA, USA: IOS Press. Retrieved from 
http://www.ebrary.com 
22. "Assistive Technology Assessment - Find the Right Tools." N.p., n.d. Web. 
16 Nov. 2015. 
23. Developmental Disabilities. (2015, September 8). Retrieved November 23, 
2015, from http://www.cdc.gov/ncbddd/developmentaldisabilities/index.html 
24. Harmo, Taipalus, Knuuttila, Vallet, and Halme. "Needs and Solutions - 
Home Automation and Service Robots for the Elderly and Disabled." IEEE 
Xplore. N.p., n.d. Web. 09 Nov. 2015.  
25. Rehab Measures - FIM® instrument (FIM); FIM® is a trademark... (n.d.). 
Retrieved February 12, 2016, from 
http://www.rehabmeasures.org/lists/rehabmeasures/dispform.aspx?id=889  
   
 
76 
26. Wright, J. (2000). The Functional Assessment Measure. The Center for 
Outcome Measurement in Brain Injury.http://www.tbims.org/combi/FAM. Web. 19 
Jan. 2016. 
 
 
 
